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ABSTRACT

Background and Objectives: Gastroesophageal reflux
disease is a common disease and there is little known
about the role family history plays in its disease process
and incidence. Our study was designed to compare the
patients with first degree relatives with and without the
disease and see if there was any difference in patients
needing antireflux surgery, the outcomes after antireflux
surgery, and whether they needed redo surgery.

Methods: An institutional review board approved regis-
try for patients undergoing antireflux surgery at a single
institution was used. Patients were asked specific ques-
tions about their family history of gastroesophageal reflux
disease at their pre-operative visit. Patients with a family
history and those without were compared.

Results: There was no statistical difference between the
patients with family history of gastroesophageal reflux
disease for likelihood to undergo surgery, outcomes from
surgery, or the need for redo surgery. There were more
females than males in the study and there were more
patients with a positive family history in the study than
those without.

Conclusion: Since there is no impact of family history of
gastroesophageal reflux disease on antireflux surgery,
patients can be counseled that their decision to undergo
antireflux surgery is independent from the response of
their first degree relatives.
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INTRODUCTION

The prevalence of gastroesophageal reflux disease (GERD)
is an estimated 10% – 20% in the United States making it
one of the most common gastrointestinal tract disor-
ders.1,2 GERD is associated with significant morbidity
and a substantial amount of health care dollars spent in
the diagnosis, surveillance, and treatment of the dis-
ease.3 Current therapy includes both lifestyle modifica-
tions such as weight loss and medical therapy mainly
with proton-pump inhibitors.4,5 When adequate control
of symptoms is not achieved with the aforementioned
therapies, antireflux surgery (ARS) should be consid-
ered.6 The gold standard ARS is laparoscopic fundoplica-
tion, either complete or partial configuration.7 ARS
outcomes have been shown to be impacted by risk fac-
tors such as body mass index, depression, and race in
several studies.8–10 Other risk factors have been less well
established in the literature. For instance, there is little
known regarding the role family history plays in the set-
ting of antireflux surgery, though it has been clearly
established as a significant risk factor for longer disease
duration and eventual diagnosis in Barrett’s esopha-
gus.11,12 A previous study examining the ultrastructure in
the crural muscle fibers demonstrates a difference in
patients with hiatal hernias versus the control group.
This may imply a genetic predisposition to formation of
a hiatal hernia leading to GERD, which may be related to
collagen formation.13 Understanding family history
impacts a numerous diseases, thus we decided to study
the role of patient-reported history of GERD in first
degree relatives with regard to needing ARS, outcomes
from ARS, and needing to redo ARS.
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METHODS

A prospectively gathered institutional review board
approved registry for all patients undergoing antireflux
surgery at a single institution was queried to find patients
for the study. All patients have consented to participate
in the registry. A commonly used assessment, the
Gastroesophageal Reflux Disease – Health Related
Quality of Life (GERD-HRQL) was administered to all
patients to assess them pre-operatively and at each of the
postoperative endpoints.14 Patients were specifically
asked at their pre-operative visit about their family history
of GERD. This included asking a question if there were
any GERD diagnoses in the family and was followed by a
question asking if any of those family members had ARS.
A positive answer to either of these questions was consid-
ered inclusion to the study group. Patients that answered
no to both questions were considered the control group.
Additional inclusion criteria to the study, in either group,
was objectively confirmed GERD as determined by
DeMeester score> 140.7, esophagogastroduodenoscopy
confirmed Grade C or D esophagitis, or para-esophageal
hernia. Subjects were excluded for failure to obtain the
completed family history questions, and patients not pro-
ven to have GERD as determined by the criteria listed
above. A total of 337 patients were seen in the office from
January 2014 to December 2018 with the presumptive di-
agnosis of GERD. Thirty-eight patients were excluded for
incomplete family history leaving 299 patients meeting
inclusion criteria. Another 37 patients were excluded in
the analysis portion for the endpoints of outcomes and
redo surgery for lacking a complete data set.

Patients with positive family history were compared to the
control group of negative family history. Our primary end-
points were a family history of GERD in first degree rela-
tives predicted whether a patient was more likely to
undergo ARS. Also, the same family history was used to
see if there was a correlation with their outcomes from
undergoing ARS. GERD-HQRL scores were used to assess
surgery outcomes which were obtained pre-operatively
and at 6 and 12months postoperatively.14 Lastly, we did a
subset analysis of the study and control groups dividing
them into primary repair versus redo surgery. There was
no standardized surgical intervention (complete vs. partial
fundoplication) for patients who underwent antireflux
surgery.

Patient characteristics and outcomes were summarized
by mean and standard deviation for continuous varia-
bles, and frequency and percent for categorical varia-
bles. Independent sample t test was used to compare

continuous variables between positive and negative family
history groups. Differences between categorical variables
were assessed by x 2 test. Statistical analysis was performed
using R statistical software (R foundation for Statistical
Computing, Vienna, Austria). P-value< 0.05 was consid-
ered statistically significant.

RESULTS

A total of 299 patients met inclusion criteria of objectively
confirmed GERD and complete family history (Table 1).
There were 172 (58%) patients reporting positive family his-
tory of GERD or ARS, while 127 (42%) patients reporting
negative family history. There was no difference in age
between the two groups, 55.0 years and 56.9 years (P =
.249) respectively. The gender distribution between positive
and negative family history of GERD was statistically signifi-
cant, where 197 (66%) patients were female and 102 (34%)
patients were male. A total of 246 (82%) patients were
White, 26 (9%) were Black, and 27 (9%) were listed as
Other.

Of the subjects with positive family history, 87 (51%) under-
went antireflux surgery, while 70 (55%) with negative family
history underwent surgery (Table 2). GERD-HQRL values
in the positive family history group versus negative family
history groups were 32.7 and 31.6 pre-operatively, 12.7 and
11.2 at 6months, and 10.4 and 9.8 at 12months (Figure 1).
No significant difference was found in GERD-HQRL scores
between groups preoperatively or at either 6-month or 12-
month follow-up. During subset analysis, 10 of the 87
patients who had a positive family history and underwent
ARS subsequently underwent redo ARS. When examining
the population with negative family history, 11 of the 70
patients had to undergo redo surgery ARS (Figure 2). There
were no significant differences between the two groups.

DISCUSSION

We aimed to determine the significance of family history
of GERD in first degree relatives and the relationship to
ARS, specifically the need for ARS, its outcomes, and need
to undergo redo ARS. We examined this relationship ret-
rospectively and each patient included in this study was
asked specific questions about family history of GERD at
his or her pre-operative appointment. We were able to
show that family history does not affect the need for ARS
or the outcomes following ARS. We were also able to
show that a family history of GERD did not change the
chances of needing redo ARS. These were unexpected
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outcomes and disproved our hypothesis. Ultimately, this
is one less variable to worry about when determining if a
patient is a good surgical candidate for ARS and recog-
nizes that patients respond to ARS the same regardless of
family history.

GERD is a widely prevalent disease seen both in the out-
patient primary care, in-patient, and surgical settings. It is
known that family history of certain diseases puts patients
at a risk of developing the same disease. We initially
hypothesized that patients who have a family history of
GERD, mainly in a first degree relative, would be more
likely to undergo ARS or even redo ARS, but this was not
the case. However, we did have a greater percentage of
our patient population report positive family history of
GERD, 57% (P = .01). This shows that more patients pres-
ent for ARS with a family history of GERD than those who
lack a family history. This can be attributed to patients

having an overall better understanding of the disease hav-
ing seen family members go through the same disease
process and who are looking for a more permanent or
superior solution. This can also point to the realization
that medical therapy has its limitations and with good clin-
ical guidance, patients can be counseled on surgical repair
to improve symptoms and quality of life.

When comparing demographic information from our
study (Table 1), it is noted that there was no significant
difference between the positive and negative family his-
tory groups. However, it is interesting to note that there
were significantly more females in the study (66% female,
P < .0001) as well as more females than males who
reported positive family history of GERD, which was stat-
istically significant (61.9% female vs. 49.0% male, P = .03).
There is not a well-defined consensus that females are
more likely to have GERD than males1,2, but we made the

Table 1.
Demographic Information

Family History

Total (N=299) Negative (N= 127) Positive (N=172) P-Value

Age (years) 0.249

N 299 127 172

Mean (SD) 55.8 (16.0) 56.9 (16.6) 55.0 (15.5)

Gender 0.032

Female 197 (65.9%) 75 (59.1%) 122 (70.9%)

Male 102 (34.1%) 52 (40.9%) 50 (29.1%)

Race 0.339

1. White 246 (82.3%) 102 (80.3%) 144 (83.7%)

2. Black 26 (8.7%) 10 (7.9%) 16 (9.3%)

3. Other 27 (9.0%) 15 (11.8%) 12 (7.0%)

BMI 0.108

N 138 60 78

Mean (SD) 29.2 (5.2) 29.8 (5.0) 28.6 (5.3)

SD, standard deviation; BMI, body mass index.

Table 2.
Between Group Comparison of Incidence of Antireflux Surgery

Positive Family History Negative Family History P-Value

Total Number of Patients 172 127

Antireflux Surgery 87 (50.6%) 70 (55.1%) 0.44

Primary Antireflux surgery 77 (44.8%) 59 (46.5%) 0.77
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Figure 2. Between group comparisons of primary versus redo antireflux surgery.

Figure 1. Between group comparisons of gastroesophageal reflux disease – health related quality of life scores at pre-operative,
6months postoperative, and 12months postoperative timepoints.
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assumption that our patient population saw more females
with positive family history due to a larger percentage of
female patients who had knowledge of family history. In
this sample a larger percentage of patients identified as
White as opposed to Black or other in both positive and
negative family history groups. This is supported by a sim-
ilar study in Michigan that showed fewer patients that
underwent ARS to be Black as opposed to White.10 This
would reinforce that a predominantly White population
may have more ARS than a different racially dispersed
group where their family history does not play a role.

The basis of this study was formulated on the premise that
there are hereditary features of GERD that may guide its
disease course or incidence. Previous publications show
that patients with hiatal hernias have an ultrastructural ab-
normality that predisposes them to such hernias.13 This
is an idea that has been studied previously in the ingui-
nal15–17 and ventral hernia literature.18 What used to be
postulated because of prior surgery or weakness in ab-
dominal tissue has now been shown to be directly related
to a genetic predisposition of increased type III collagen
thus making the overall muscle weaker.19 Due to the ret-
rospective design of this study, the data available did not
allow for us to investigate a potential genetic predisposi-
tion based on genetic markers. Future studies which col-
lect such data regarding the genetic make-up of GERD
patients and may be beneficial to better define the role of
family history in the development of GERD and need for
ARS.

There are limitations to our study. First, this was a single
institution study. Although the demographics did not dif-
fer between our main cohorts, this may not represent
populations outside of the location for this study. A multi-
center, more diverse patient population sample may pro-
vide a different outcome when comparing those having
ARS and their outcomes. Secondly, the sample may have
been underpowered to detect a statistically significant dif-
ference. In addition, our data came from patient-reported
family history. While this type of reporting is less reliable
than objective measures of GERD, this preliminary data
can inform future research into the genetic contribution to
GERD. Lastly, we could have extended our follow up pe-
riod beyond 12months to help capture the patients with
failing ARS and seeing if the family history played a role at
those time points.

In conclusion, although family history of GERD is docu-
mented to be a predictor of whether patients have GERD,
there is no correlation with outcomes in patients who
undergo ARS. We did note that many patients with

positive family history of GERD do subsequently undergo
ARS, but this was not statistically significant in comparison
to those patients who have a negative family history of
GERD. However, in the pre-operative appointments for
patients who do report a positive family history of GERD,
it is vital to counsel these patients to understand that they
may fail traditional proton-pump inhibitors therapy and
thus may need antireflux surgery in the future. In the time
that has passed since this study, we have taken the
approach of educating patients that any family response
to ARS and redo ARS is independent to their response to
the same or similar surgery. Such education allows
patients to feel at ease pursuing surgical intervention if
they have negative associations with ARS due to family
members experiences.
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